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A PROCESS AND APPARATUS FOR PRODUCING A SEMIFINISHED 
PRODUCT FOR MANUFACTURING TYRES FOR VEHICLE WHEELS 

D e s . c r i ,p t i o n 

5 

The present invention relates to a process and an 
apparatus for producing a semifinished product for 
manufacturing tyres for vehicle wheels. More 
specifically said ■ semifinished product comprises a 
10 plurality ■ o'f elongated reinforcing elements 
incorporated in an elastomer material. 

The invention also pertains to a method and a plant for 
producing pneumatic tyres comprising the above 
15 mentioned process and apparatus, respectively. 

It is known that manufacture of a tyre for vehicle 
wheels generally involves preparation of a carcass 
structure comprising one or more carcass plies each of 

20 which is formed through circumferential winding of at 
least one semifinished product on' a building drum or 
assembling machine, which . semifinished product 
comprises textile or metallic reinforcing cords 
directed transversely of the longitudinal extension of 

25 the manufactured article itself. 

When winding has been completed, the respectively 
opposite end flaps of the carcass ply are turned up 
like a flipper around annular anchoring structures, 
30 each being usually , formed . of a substantially 
circumferential annular insert to which at least one 
filling insert is applied, at a radially external 
position. 

35 Associated with the carcass structure is then a belt 
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structure comprising one or more belt layers, placed in 
radial overlapping relationship with respect to each 
other , and to the carcass ply and having textile or 
metallic- reinforcing cords .with a crossed orientation. 
5 and/or substantially parallel to the circumferential 
extension direction of the tyre. A tread band also made 
of elastomer material, like other semifinished products 
constituting the tyre, is applied to the belt structure 
at a radially external position thereof. 

10 

To the aims of the present description it should be 
pointed out that by the term "elastomer material" it is 
intended a composition comprising at least one 
elastomer polymer and at least one reinforcing filler. 

15 Preferably, this composition further comprises 
additives such as cross-linking ' and/or plasticizing 
agents. Due to the presence of the cross-linking 
agents, this material can be cross-linked through 
heating, so as to form the final manufactured article. 

20 In addition, before or after application of the tread 
band, respective sidewalls of elastomer material are 
applied to the side surfaces of the carcass structure, 
. each extending from one of the side edges of the tread 
band to close to the respective annular .anchoring 

25 reinforcing structure at the beads. 

The semifinished product employed to make the carcass 
ply is usually obtained by cutting' to size a section of 
a continuous manufactured article obtained in a 

30 preceding working step. In more detail, manufacture of 
such an article involves a preliminary working 
operation in which, through calendering for example, a 
plurality of cords disposed parallel to each other are 
coated with a layer of raw elastomer material, so as to 

35 obtain .a continuous manufactured article in which said 
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• cords are oriented lengthwise. Subsequently, the 
manufactured article is transversely cut to obtain 
sections of a length corresponding to the transverse 

u 

size . of ...the . manufactured _a.r.t i.c.le„ .to.,.be. obtained.,... 

5 

These sections are sequentially joined either . end-to- 
- end or with a slight overlapping to form the continuous 
manufactured' article the cords of which are directed 
transversely of the longitudinal extension thereof. 

10 

. An example of how to make a continuous article of 
manufacture following the above modalities is described 
in document US 2003/0051794 Al . 

15 In- document US 2002/0195186 Al it is suggested 
preparation of a manufactured article for use in making 
a carcass ply,, starting from a continuously-extruded 
ribbon-like element comprising cords disposed in 
longitudinal side by side relationship and incorporated 

20 in a layer of elastomer material. 

The extruded ribbon-like element is spirally wound 
around a cylindrical drum so that the side edges of 
each coil are in tight contact with each other, thereby 

25 forming a cylindrical sleeve. The cylindrical sleeve is 
subsequently cut in a direction orthogonal to the coil 
winding angle. The cylindrical sleeve is then laid down 
in a plane so as to obtain a manufactured article in 
the form of a rectangular sheet consisting of a 

30 plurality of . ribbon sections disposed parallel and 
close to each other. The manufactured article in the 
form of a sheet is subsequently wound on a cylindrical 
drum, so that the ribbon sections shall extend parallel 
to the geometric axis of the drum itself, thereby 

35 forming a carcass ply in the form of a sleeve having 
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cords oriented parallel to its geometric axis, to be 
used in making a tyre. 

The.. Applicant. .. hQwe.ver... kas.. ...perceived. ..that the.....abo.ve_... 

5 described method imposes a discontinuous -manufacture of 

the semifinished product, the sizes of which both in 

the longitudinal and in the transverse direction are 

directly correlated with the longitudinal and 

jf ■ 
circumferential x extension respectively of the 

10 cylindrical • support on which the continuous ribbon is 

wound. - 

Document EP 1 226 926 disclosed ' an apparatus equipped 
with two cylindrical rollers located at a winding 

15 station and a cutting station, respectively. The 
roller? are mounted on a rotatable support that, 
through a rotation of 180°, allows positioning 
exchange of same between the winding station and the 
cutting station. At the winding station- a- continuous 

20 ribbon comprising cords disposed ,in longitudinal side 
by side relationship and incorporated in an elastomer 
layer, is spirally wound on the respective roller, with 
the coil edges close to each other to form a 
cylindrical tubular sleeve. Through a rotation of 180° 

25 of the rotatable support the roller covered with the 
tubular sleeve is brought to the 'cutting station, at 
which the tubular sleeve is cut during two subsequent 
steps, according to two generatrices placed at 
diametrically opposite positions, ,so as to form two 

30 rectangular semifinished products having a length 
corresponding to the axial size of the tubular sleeve 
and a width corresponding to the semi-circumference of 
the tubular sleeve itself.'. 

35 Each semifinished product having cords disposed in 
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parallel side by ' side relationship and oriented 
transversely of its longitudinal ■ extension is adapted 
to be separated from the cylindrical roller to be used 

.f or. .ma king..: a, carcass ..ply . for a,...tyre„. 

i 

5 

However, the above described apparatus too imposes a 
discontinuous working process for obtaining the 
semifinished products to be used in making the carcass 
plies. .In addition, in this process the maximum 
10 longitudinal size of the obtainable semifinished 
products is directly connected with the axial extension 
of the . roller on which the ribbon-like element is 
wound. ■ 

.15 In accordance with the present invention, the Applicant 
has become aware' of the possibility of achieving 
unexpected advantages in terms of simplification of the 
required equipment for manufacturing a semifinished 
product, as well as in terms of productivity and 

20 operational flexibility in manufacturing tyres having 
geometric and construction . features different from each 
other, also in lots of small amounts, by putting into 
practice a continuous production process in which a 
tubular manufactured article obtained by winding of a 

25 continuous elongated ' element into coils disposed in 
side by side relationship is longitudinally moved away 
from the winding region to a cutting region. 

In accordance .with the invention it is therefore 
30 possible to produce reels of semifinished product 
without discontinuities- connected with the preparation 
junctions present- in known processes. In addition it is 
possible to wind .up said semifinished product to enable 
subsequent interlocking with several assembling 
35 machines of a type known in the art, by a continuous 
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feeding of the semifinished " product without a 
preliminary cut being required. % In particular, in 
accordance with a first ' aspect of the present 
invention, . .it. .is proposed., a. ..process .for ..pro.du.cing... a.,. 
5 semifinished product consisting of a plurality of 
elongated reinforcing' .elements incorporated in an 
elastomer material, comprising the following steps: 
preparing at least one continuous elongated element 
including at least one elongated reinforcing element 

10 and a raw elastomer coating applied to said reinforcing 
element; winding said continuous elongated element on a 
forming support to form coils in contact with each 
other wound around a geometric axis of said support; 
translating the coils along said geometric axis to a 

15 cutting region; cutting the coils at the cutting region 
to form a continuous semifinished product having 
elongated reinforcing elements disposed parallel to 
each other, each of them extending between two opposite 
longitudinal edges of the semifinished product. 

20 

In a second aspect of the invention it is also proposed 
an apparatus for producing a semifinished product 
including a plurality of elongated reinforcing- elements 
incorporated in an elastomer material comprising: at 

25 least one device for preparing at least one continuous 
elongated element , including" at least one elongated 
reinforcing element coated with a raw elastomer 
material applied to said elongated reinforcing element; 
at least one device for winding said continuous 

30 elongated element on a forming .support to form coils in 
contact with each other wound around a geometric axis 
of the support; at least one* device for translating 
the coils along said geometric axis to a cutting 
region; at least one cutter to cut the coils at the 

35 cutting region, so* as to form a continuous semifinished 
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product having elongated reinforcing elements disposed 
in parallel side by side relationship with each other, 
each of them extending , between two opposite 
longitudinal., edges ..of the.,. semifinished product. 
'5 * " 

In a third aspect, the invention relates to a method of 
producing vehicle tyres comprising the steps of: 
building a carcass structure by at least the steps of: 
preparing at least one carcass ply having respectively 

10 opposite first and second ends; mutually joining the 
■ opposite ends of the carcass ply to form a carcass 
sleeve; associating annular reinforcing structures with 
respective opposite edges of the carcass sleeve; giving 
said carcass structure a toroidal conformation; 

15 preparing a belt structure comprising at least one belt 
layer; applying said belt structure to said carcass 
structure at a radially external position; .laterally 
applying a pair of sidewalls to. the carcass structure, 
at respectively opposite sides thereof; applying a 

20 tread .band to said belt 'structure at a radially 
external position;" moulding and curing the tyre; 
wherein preparation of at least one element selected 
between said at least one carcass ply and said at least 
-one belt layer comprises the step of cutting a section 

25 of predetermined length from a continuous semifinished 
product obtained by the above mentioned process. 

In a fourth aspect, the invention relates to a plant 
for making tyres for vehicle wheels, comprising: 

30 devices for preparing semifinished products adapted to 
form at least one constituent element of the tyre; at 
least one ' device for assembling said semifinished 
products; at least one moulding and curing device; 
wherein said devices for preparing the semifinished 

35 products comprise said apparatus for production of 
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same. 

Further features and advantages will become more 
.appareat...f rom.-the.. de.taJJ.ejd. .description. ,o.f ... a ...preferred... 
5 but not exclusive embodiment of a method and an 
apparatus for continuously making a manufactured 
article to be employed in tyre manufacturing, in 
accordance with the present invention. This description 
wili be set out hereinafter with reference to the 
10 accompanying drawings, given by way of non-limiting 
example, in which: 

- Fig. 1 is a diagrammatic side view of an apparatus 
for continuously producing a semifinished product in 
accordance with the present invention; 

15 - Fig. 2 shows the apparatus seen from the right side 
with respect to Fig. 1; 

- Fig. 3 shows a detail of the apparatus in reference 
to an enlarged scale; 

- Fig. 4 is a side view of a ( n alternative embodiment of 
20 the apparatus; 

- Fig. 5 is a diagrammatic side view of a further 
alternative embodiment of the invention; 

- Fig. 6 shows a detail to an enlarged scale of the 
apparatus of the ' invention, in a possible alternative 

2 5 • embodiment, 

- Fig. 7 is a cross-section view, by way of example, of 
a tyre obtainable in accordance with the present 
invention . 

30 With reference to the drawings, designed as 1 is an 
apparatus for producing a ' semifinished product 
comprising a plurality of elongated reinforcing 
elements incorporated in an elastomer material designed 
to make tyres for vehicle wheels in accordance with the 

35 present invention. 
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In more detail, apparatus 1 and the process carried 
into practice by same are designed to be integrated in 
a plant for tyre production. Just as an indication,' a 

.tyx.e,,:. obtainable.-, in, accordance ...with. ..the .indent ion is_ 

5 generally denoted at 2 in Fig. 7 and it essentially 
comprises a carcass structure 3 having at least one 
carcass ply 4 provided with end flaps 4a turned up 
around respective annular reinforcing structures at the 
beads 5. At a position radially external to the carcass 

10 ply 4 a belt structure 6 comprising one or more belt 
layers 6a is applied. A tread band 7 is applied" to the 
belt structure 6 at a radially external position.. 
.Extending from the- opposite' side edges of the tread 
. band 7 to close to the annular reinforcing structures 5 

15 is a pair of sidewalls 8 laterally applied at an 
axially external position against the carcass structure 
3. , ' 

The plant with which- apparatus 1 is' associated 

20 essentially comprises devices for preparing 
semifinished products adapted to form at least one of 
the above mentioned constituent elements of the tyre, 
at least one device for. : assembling the semifinished 
products in accordance with a predetermined assembling 

25 sequence, and at least one device for moulding and 
curing the assembled tyre. These devices are not 
further described or shown in detail as they can be 
made in a manner known in the art. They operate in such 
a manner as to manufacture tyres . following a method 

30 involving building of ' the carcass structure 3 by a 
preliminary step of preparing at least one carcass ply 
4 in the form ' of a strip having respectively opposite 
first and second ends. With the aid of an building drum 
being part of the above mentioned devices for assembly 

35 of the semifinished products, the carcass ply 4 is- 
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wound according to a circumferential extension mutually 
joining the opposite ends of same to form a so-called 
carcass sleeve; associated with the respective opposite 

edges. ...thereof, ... intended. to.. .. ^constitute the.. ..above. 

5 mentioned end flaps 4a, are then- annular anchoring 
structures 5. Subsequently, r the carcass structure 3 is 
given a toroidal conformation to carry out application 
of the belt structure 6 to the carcass structure 
, ' itself, at a radially external position. Tyre assembly 

10 is completed with application of the sidewalls- 8 that 
are laterally disposed on respectively opposite sides 
of the carcass structure 3, . and of the tread band 7 
that is disposed at a position radially external to the 
belt structure 6, so that a final step of moulding and 

15 curing the tyre is then carried out. 

In a ^preferential embodiment, said tread band 7 is 
applied by winding at least one first continuous 
elongated element of elastomer material in 
20 circumferential coils on the belt structure 6. 

In a further preferential embodiment application of 
said sidewalls 8 takes place by winding at least one 
continuous elongated element of elastomer material in 
25 circumferential coils on said carcass structure 3. 

The apparatus 1 in accordance with the invention can 
advantageously be an integral part of the above 
mentioned devices suitable for preparation of the 

30 semifinished products. In more detail, apparatus 1 is 
designed to make a continuous semifinished product 9 
comprising a plurality of cords or other type of 
elongated reinforcing elements, incorporated in an 
elastomer material, to be used for manufacture of said 

35 at least one carcass 'ply 4 and/or at least one of the 
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layers 6a to be employed in forming the belt structure 
6. 

„The .. ^semifinished., .product ...9 ...is. .manufactured ..starting.... 
5 from at least one continuous elongated element 10 that 
may consist of a textile or metallic cord coated with a 
raw elastomer material, as provided in the embodiments 
referred to in Figs. 1 to 3, or by a strip-like element 
comprising two or =more cords disposed longitudinally 
10 close to each other and incorporated in a raw elastomer 
material. 

The continuous elongated element 10 may be prepared by 
a device for example comprising at least one extruder 

15 11 longitudinally passed through by the elongated 
reinforcing element and set to .extrude the elastomer 
coating so as to directly apply it onto the reinforcing 
element itself, while the latter" is longitudinally 
dragged along by driving rollers 12 or equivalent 

20 actuating devices, as shown in Fig. 1 by way of 
example. 

Alternatively, the continuous elongated element 10, in 
the form either of a cord or of a strip-like element, 

25 can be produced separately of apparatus 1 in a 
preceding working step, in which case the preparation 
devices can for example comprise at least one supply 
reel 13 from . which the elongated element is. unwound 
during the working process. 

30 , \ . 

The continuous elongated element 10 coming from 
extruder 11, reel 13 or other preparation devices Is 
submitted to the action of at least one winder 14 
causing winding of same around a geometric axis X of a 

35 preferably cylindrical forming support 15, more 
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preferably a forming support with a circular base, to 
form with the elongated element itself, a plurality of 
coils S in contact with each other. 

5 Preferably, - the forming support 15 is rigidly supported 
by a fixed structure 16, and winder 14 comprises at 
least .one guide k element 17 slidably engaging the 
continuous elongated element 10 in a guide path having 
an end stretch 18 oriented towards a deposition surface 

10 15a which is preferably cylindrical with a circular 
base and is presented by the forming support - 15. 
Preferably, the guide element 17 further has a centring 
stretch 19, extending in a direction substantially 
coaxial with the forming support 15, i.e. along axis X, 

15 and a deflection stretch 20 extending away from the 
•centring stretch 19 towards the> end stretch .18. 

An actuating unit 21 operates on the' guide element 17 
so that the end stretch 18 rotates around the 

20 deposition surface 15a, in a concentric manner with the 
geometric axis X of the forming support 15. The 
continuous elongated element 10 directly coming from 
extruder 11 or reel 13 is consequently . dragged along 
the path defined by the guide element 17 and laid on 

25 the forming support 15 by effect of rotation of the 
guide element itself. In the examples shown in Figs. 1 
and 4, denoted at 23 is a compensating device that, in 
known manner, engages an appropriate length of the 
continuous elongated element 10 to compensate for 

30 ' possible differences between the delivery speed of 
extruder 11 and the winding speed of the forming 
support 15. 

In the embodiment shown in Fig. 4, apparatus 1 is set 
35 to carry .out a simultaneous winding of two distinct 
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elongated elements 10, 10a, each comprising a single 
cord or other suitable elongated reinforcing element. 

To ...this .aim,. ...it may. be . . provided tha.t . an. auxiliary 

5 centring stretch 19a axially. offset or preferably 
axially opposite; with respect, to the centring stretch 
19 . should be associated with .the guide element 17 to 
engage the second continuous ' elongated element 10a 
coming from a respective extruder 11a or a supply reel, 

10 in a direction opposite to that from which the first 
continuous^ elongated element 10 comes. 

In more detail, two guide elements 17, 17a are 
preferably arranged, said guide elements being 

15 rotatably supported in a manner concentric with the 
geometric axis X and angularly offset so as to present 
the respective end stretches .18, 18a for example at 
diametrically opposite points with respect to the 
forming support 15. The guide elements 18, 1,8a have the 

20 respective centring stretches 19, 19a connected at 
axially opposite positions, so as to be adapted to 
receive the respective continuous elongated elements 
10, 10a coming from axially opposite directions. In 
this way it is possible to carry out a simultaneous 

25 winding of the continuous elongated elements 10, 10a 
coming from the respective extruders 11, 11a or 
alternatively from a .single extruder » without the 
rotation imposed by the guide elements 17, 17a around 
axis X causing any twisting effect' of one elongated 

30 • element on the other. 

In the embodiment in Fig. 5 where the continuous 
elongated element 10 is made in the form of a strip- 
like element, the path defined by the guide element 17 
35 may have, on the opposite side from the end stretch 18, 
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an auxiliary deflection stretch 24 converging on the 
centring stretch 19 starting from an "entry stretch 25 
spaced apart from the geometric axis X preferably by a 
distance at laast .. a.s l.ong .as .. the winding radius of... the 
5 elongated element itself on the supply reel 13. 
Preferably, the supply reel 13 is rotatably supported 
according to a rotation axis substantially coaxial with 
the geometric axis X of the forming support 15. 

10 The., winding radius of the elongated element 10 on the 
supply reel 13 "is preferably smaller than the' winding 
radius of coils S . on the forming support v 15. 
Consequently, the amount of elongated' element 10 
required for formation of each coil is taken away from 

15 reel 13 partly by effect of the unwinding operation 
carried out by rotation of the entry stretch 25 around 
the reel itself, and partly due to the rotation imposed 
to reel 13 by effect of the dragging action transmitted 
to the elongated element 10 by rotation of the guide 

20 element. The guide element 17 may be also provided to 
slidably engage the, continuous elongated .element 10 
through at least one opening conforming in shape to the 
cross-section profile of the elongated element, so as 
, to prevent the latter from rotating relative to the 

25 guide element 17 around the longitudinal 'extension 
thereof, thereby twining round itself. 

Apparatus 1 further comprises at least one translation 
device. 26 operating on the coils S that are gradually 

30 formed on the forming support 15 to translate them 
along the geometric axis X in the direction of a 
cutting region 28 set close to the forming support 
itself. In. the embodiment ^better shown in Fig. 3, the 
translation devices 26 comprise at least one pusher 

35 element 27 movable around the deposition surface 15a of 
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the forming support 15, in a trajectory substantially 
lying in a slightly- of f set plane in an axial direction 
with respect to the deposition point of the continuous 

elongated . .element., ...10 . ..on. the .„_f .orming support It.aelf 

5 Preferably, the pusher element 27 is rigidly connected 
to the guide element 15, so as to slide on the 
deposition surface 15a and constantly follow the 
movement of the end stretch 18, at an angularly offset 
position with respect to the latter. Since the pusher 

10 element 27 is placed at a position axially offset 
towards the cutting region 28 relative to the 
deposition point of the elongated element 10, it 
interferes with the last-formed coil S so as to 
transmit an axial-thrust component to the latter, said 

15 component being directed towards the cutting region 28. 
At each point of the circumferential extension of the 
deposition surface 15a, the axial-thrust action 
resulting 'from passage of the pusher element 27 is 
repeated subsequently to formation of each coil S, 

20 thereby causing an axial advancing of the formed coil 
S by a pitch close to or corresponding to the diameter 
thereof or, in the embodiment shown in Fig. 5, to the 
width of the strip-like element forming the' continuous 
elongated element 10. 

25 

Translation of each coil S upon the action of the axial- 
component causes compacting of same against the coils S 
previously formed on the forming support 15, as well 
as the consequent translation of the latter towards the 

30 cutting region 28. Friction generated between the 
elastomer' coating of. coils S and the surface of the 
toroidal support 15 assures an appropriate counter- 
action to translation of coils S in opposition to the 
axial-thrust component, so as to. cause a compression of 

35 the elastomer coating of each coil S against the 
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elastomer coating of the previously laid coil S. 

The assembly of coils * S thus compacted substantially 
.forms, .a. ...cylindrical,, sleeve of _a-..dxame.ter...cor.re.spanding - 
5 to that of the deposition surface 15a of the forming 
support 15 . . 

In order to contain friction generated on coils S 
within suitable JLimits, the deposition. surface 15a may 

10 be possibly provided with an appropriate unsticky 
coating. In addition, the deposition surface 15a may be 
provided to have a cylindrical gauging portion 29 of 
preestablished axial size, set to engage a number of 
coils S included between 3 and 30 for example, followed 

15 by an end portion 30 tapering towards the cutting 
region 28 to progressively reduce friction generated 
against coils S translating towards the cutting region 
itself . 

20 Also operatively connected with the pusher element 27, 
. to be made in the form of a roller or runner possibly 
coated with an antifriction material, can be at least 
one auxiliary roller 32 or other suitable presser 
element disposed in line or duly offset with respect to 

25 said pusher element, and arranged to transmit an 
auxiliary thrust component directed towards the forming 
support 15 to the elongated element 10, so as to 
eliminate the risk of the axial 'thrust component 
producing phenomena of overlapping of the _ just formed 

30 coil S on the previously-formed adjacent coil S. 

In a possible alternative embodiment of the translation 
devices 26, shown in Fig. 6, the forming support may be 
■for v example provided with a lead-in portion 33 
35 converging on the deposition surface 15a from the 
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.opposite side with respect to the cutting region 28 and 
arranged to receive the continuous elongated element 10 
coming from the winding devices 14. Under this 

.situation,... --the.-, axial -thrust, component is. ..exerted hy. 

5 laying the continuous elongated element 10 on the lead- 
in portion 33 of the forming support 15 so that, due to 
its extension converging towards the laying surface 15, 
a translation directed towards the cutting region 28 is 
imposed to coil S. 

10 

The translation devices 26 may be also provided to 
comprise at least one belt conveyor (not shown) 
extending from the forming support 15 to the cutting 
region 28, preferably so as to operate, within the 
15 tubular sleeve formed' of the compacted coils S to 
support it according to a horizontal axis. 

Coils S gradually coming close to the cutting region 28 
are submitted to the action of at least one cutter 34 

20 comprising a rotating blade for example that- operates 
at a longitudinal slit '35 formed in an auxiliary 
support member 36. This auxiliary support member 
axially extends in the continuation of the forming 
support 15, so as to support the sleeve formed of the 

25 compacted coils S by acting inside the latter. 

Consequently, coils S are cut concurrently with their 
translation towards the cutting region 28 in a 
direction substantially perpendicular to their 
30 circumferential extension, by effect of cutter 34 
operating in the translation direction of same. 

Alternatively, cutting of coils S can be carried out^ 
repeatedly in subsequent steps, each on a predetermined 
35 length stretch of the tubular sleeve formed of the 
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mutually compacted coils S. 

The cutting action gives origin to the above mentioned 

continuous ~ ...semifinished., ^product 9 .. having ......a. _w.id.th.... 

5 corresponding to the .circumferential extension ( of the 
deposition surface 15a on which coils S have been 
formed, and having elongated reinforcing elements 
disposed- parallel to each other, represented by the 
cord sections obtained following cutting of coils S, 
10 each extending between two opposite longitudinal edges 
. of the semifinished product. 

In the examples shown in Figs. 1 to 4, where the 
continuous elongated element 10 utilised is made in the 

15 form of a single rubberised cord, orientation of the 
cord sections present in the continuous semifinished 
product 9 is substantially perpendicular to the 
longitudinal extension of the semifinished product 
itself. Such a' semifinished product is particularly 

20 suitable for use in making a carcass ply for a tyre of 
the so-called "radial" type. 

In the embodiment in Fig.. 5 where the continuous 
elongated element comprises a plurality of. cords or 

25 other reinforcing elements disposed parallel to each 
other, the winding angle of coils S on the forming 
support 15 can be modified depending on requirements by 
suitably selecting the width of the elongated element 
10 utilised and the number of reinforcing elements 

30 therein present. Thus it is possible to establish 
orientation of the individual elongated reinforcing 
elements in advance, with respect to the longitudinal 
extension of the continuous semifinished product 9 
obtained following the- cutting operation, giving, if 

35 necessary, inclination values also suitable for 
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manufacture 'of the belt layers 6a of the tyre. 

When the cutting operation has been completed, the 

continuous _ semifinished . product is . caused to move 

5 forward, away from the cutting region 28 so that its 
opposite edges progressively move apart from each other 
till the manufactured article is laid on a collecting 
plane 37, along which the semifinished product is 
caused to advance concurrently with translation towards 
10 the cutting region 28 of the new coils S formed on the 
forming support 15. 

The collecting plane 37 can advantageously be defined 
by a belt conveyor or equivalent handling device, 

15 adapted to feed a transverse cutter cyclically 
operating to sever a section of predetermined length 
from the continuous semifinished product 9, for 
preparing the carcass ply 4 and/or the belt structiare 6 
of a tyre 2. Advantageously, the transverse-cutting 

20 device can be directly associated with the above 
described devices for preparation of the semifinished 
products, being part of the plant for tyre building. 

The present invention achieves important advantages. 

25 

The method and apparatus in reference in fact allow 
reels of semifinished product to be produced without 
any discontinuity connected with preparation of the 
- junctions that are present in known processes and 
30 possibly allow said semifinished product to be reel 
wound to enable subsequent interlocking with several 
assembling machines of known type, advantageously with 
a continuous feeding of > the semifinished product 
without a preliminary cutting being required. 
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In addition, the obtained continuous semifinished 
product can be adapted to be cut to size in sections of 
appropriate length for feeding a single assembling 
machine., .in.. line,.. dep.e.n.ding on. the _ circumferential. ...js.izes... 
5 of the tyres that are to be built each time. 

In addition, by merely replacing the forming support 
the apparatus can be adapted to the manufacture of 
semifinished products of different width. Furthermore, 
10 ' it is also possible to modify the orientation of the 
elongated. reinforcing elements in the continuous 
semifinished product by suitably selecting the width of 
the continuous elongated element to be wound on the 
forming support . 



